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Abstract
Background: Patients today are required to understand more and more complex health information, and to navigate increasingly
complex health systems. As a result, they need to develop skills such as finding, processing, understanding, and applying informa-
tion about health issues, which has been conceptualized as health literacy (HL). Assessing HL is critical to providing meaningful
health information to patients.
Objectives: This study aimed to examine the cultural adaptation and the psychometric properties of the Iranian version of the
functional, communicative and critical health literacy (FCCHL) scales measuring three aspects of HL among type 2 diabetic patients.
Patients and Methods: We conducted a methodological survey of 187 patients with type 2 diabetes using a cross-sectional design.
The study was carried out in two phases: the first phase was designed to obtain a cross-cultural equivalent of the FCCHL scales, based
on Beaton’s guidelines. In the second phase, a cross-sectional study was conducted to evaluate the psychometric properties of the
questionnaire.
Results: Exploratory factor analysis (EFA) identified three main factors with 27.07%, 22.46%, and 16.23% of extracted variance, respec-
tively. Confirmatory factor analysis (CFA) completely supported the three-factor model of the HL scales. Internal consistency was
approved for the total scale (α = 0.82) and for the functional, communicative, and critical subscales (α = 0.91, 0.80, and 0.76, re-
spectively). Convergent validity analysis indicated a significant positive correlation (r = 0.45; P < 0.01) between the scores on the
functional HL scales and the Iranian version of the Short Test of Health Literacy in Adults (S-TOFHLA), which was to be expected.
Conclusions: We concluded that the FCCHL scales are valid and reliable, and can be used to measure health literacy among Iranian
diabetic patients. However, further research is needed to establish stronger psychometric properties for the use of this question-
naire in Iran.
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1. Background
Although health information can increase patient
knowledge and has the potential to balance communica-
tion between health-care providers and patients, the avail-
ability of information does not automatically lead to pa-
tients becoming cognizant of and more involved in the
health system (1, 2). Nevertheless, with the ever-expanding
proliferation of media reports and diffusion via the In-
ternet, patients find themselves in a world that is full of
easily accessible, though unsubstantiated, health informa-
tion resources (3-5).
Therefore, an individual’s skills in finding, processing,
understanding, and applying information about health is-
sues may have a considerable effect on their health and
future well-being (6). These skills have been conceptual-
ized as health literacy (HL) and have received increasing
worldwide attention (7, 8). Poor HL has been linked to
poor health outcomes such as poorer health knowledge
(9), lower self-efficacy (10, 11), poorer medication adherence
(12, 13), poorer control of chronic illness (14, 15), higher hos-
pitalization rates (16), and higher health care costs (17, 18).
Since poor HL is often unrecognized by health
providers (19) and as patients often fail to disclose their HL
difficulties because they may be ashamed of their limited
skills (7, 20, 21), health workers are urged to assess the HL
of their patients in order to identify patients with low HL,
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and who may therefore need additional support (22, 23).
Reviews of current HL measures show a degree of dis-
satisfaction among researchers and health providers con-
cerning the theoretical foundations of the measures (22).
Measuring HL is likely to be a particular challenge (24) be-
cause no consensus has yet been achieved on how to ac-
complish HL skills (25, 26). Current instruments reveal
several problems. First, the HL measures that have come
under scrutiny are time-consuming and impracticable in
clinical settings. Therefore, the availability of a quick and
inexpensive tool to identify patients with limited HL would
offer significant improvements to the assessment of HL,
even in busy clinical settings (2, 26). Secondly, some re-
searchers have defined HL as being closely linked to read-
ing, writing and numeracy skills: “being able to apply lit-
eracy skills to health-related resources such as, prescrip-
tions, pamphlets, medicine labels, and guidelines” (27).
Thus, most existing HL measures focus mainly on reading
comprehension, whereas HL is more than a matter of func-
tional literacy. Individuals need a broader variety of cog-
nitive and social skills for dealing with and acting on all
kinds of health information that go beyond basic reading
and writing skills (28-30).
Nutbeam has introduced a detailed and concrete
framework for HL, which includes three levels (29). Basic
or functional HL includes reading and writing skills. These
skills allow people to function more effectively in their
daily lives. Communicative or interactive HL includes ad-
ditional skills that allow people to extract related informa-
tion from various communicative channels and use them
in order to change the situation. Finally, critical HL refers to
the more advanced skills that are required for information
analysis and the ability to use knowledge to apply more
control on life events and situations (8, 29, 31).
Recently, Ishikawa et al. (31) have developed a self-
reported HL scale that follows Nutbeam’s model. Unlike ex-
isting HL instruments, this scale, which measures all three
levels, looks to be a promising tool for measuring the full
spectrum of HL (2). Ishikawa et al. examined the three-
factor structure of HL in a sample of patients with diabetes
(31). The FCCHL scales are simple and easy to use and have
also been validated in a Dutch version (2). The use of the
FCCHL application is well documented as a screening tool
in research settings (32).
Considering the importance of HL, both in terms of re-
search and the health system, the availability of a reliable
and valid instrument to measure HL is essential in order to
improve delivery services in the health system.
2. Objectives
The objectives of this study were two-fold:
(1) To translate and adapt the English version of the FC-
CHL scales to the Persian language, ensuring that the trans-
lated and original versions are cross-culturally equivalent.
(2) To determine the psychometric properties of the
Iranian version of the FCCHL scales.
3. Patients and Methods
This methodological study, which used a cross-
sectional design, was conducted in Isfahan, in the central
region of Iran, in 2014. The study was carried out in two
phases. In the first phase, we obtained a cross-culturally
equivalent Iranian version of the FCCHL scales. The next
phase aimed to determine the psychometric properties
of the Iranian version by examining convergent validity,
construct validity, and by testing internal consistency and
test-retest reliability.
3.1. First Phase (Cross-Cultural Adaptation)
Beaton et al. have suggested a standard set of proce-
dures for cross-cultural adaptation. Their methods cover
each step of the development process: (a) forward transla-
tion; (b) synthesis of the translations; (c) back-translation;
(c) use of an expert panel; and (d) testing the penultimate
version (33). In the present study, the cross-cultural adap-
tation was performed based on these guidelines. In terms
of forward translation, the English version of the question-
naire was translated to the Persian language by two bilin-
gual translators. One of the translators was a health pro-
fessional and was familiar with HL terminology, whereas
the other translator was not. With regard to a synthesis of
the translations, the principal author and the two transla-
tors reviewed the two initial translations. Words that were
translated differently were highlighted and discussed be-
fore making a decision on the final synthesized version of
the instrument. The synthesized version was then trans-
lated back to English by two independent, bilingual, and
native speaking English translators who were unaware of
the original English FCCHL version. An expert panel was
then convened to review the current literature in order to
detect and resolve any inadequate terms or concepts in the
translation as well as any inconsistencies between the ini-
tial translation and the back-translated version of the ques-
tionnaire. The expert panel comprised two PhD students
in health education, one nurse educator for diabetic pa-
tients, one medical doctor, the translators and two mem-
bers of the research team. To quantify the extent of expert
agreement, we used the content validity index (CVI). For
content validity, the experts were asked to evaluate each
item for simplicity, relevance, and clarity, using a 4-point
Likert-type scale, with 1 being a low score and 4 a high
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score. For items rated as 4, we asked the expert who pro-
vided this rating to give his or her suggestions for modi-
fying it. A CVI score of 0.78 or above indicates acceptable
content validity (34). The result of this step was the penul-
timate Iranian version of the FCCHL scales. At this stage,
pre-testing was conducted using a convenience sample of
30 diabetic patients (based on guidelines), who were flu-
ent in the Persian language. We asked the respondents
to complete the questionnaire and comment on words or
sentences that were difficult to understand. Unclear words
were discussed with members of the expert panel and the
target group. According to the result of the discussion, fi-
nal adjustments were made based on the subjective judg-
ment of the research team. The mean and variance scores
of each item were examined through descriptive statistics
for item analysis. If the mean of an item greatly diverged
from the total item mean or if its variance was near zero,
that item was dropped. The outcome of the first phase of
the study, described above, was a supposedly equivalent in-
strument in the Persian language, which had been adapted
for the local culture.
3.2. Second Phase (Psychometric Properties of the Instrument)
The cross-cultural adaption does not indicate any
equivalence of psychometric properties. In the process of
translating and adapting the original questionnaire, these
properties may change. Therefore, a cross-sectional study
was conducted to evaluate the psychometric properties of
the culturally-adapted questionnaire by examining con-
vergent and construct validity, and also by testing internal
consistency and test-retest reliability.
3.2.1. Recruitment of Clinical Subjects
This study was conducted between May and July in
2014. A total of 200 Iranian patients suffering from type
2 diabetes were recruited from the Hazrate-Ali diabetes
clinic using the convenience sampling procedure. The
Hazrate-Ali diabetes clinic is a government health center
affiliated to the Isfahan University of Medical Sciences,
which provides comprehensive management and educa-
tion to over 1500 individuals with type 2 diabetes. The
study sample size was estimated as proposed by Bentler &
Chou with a minimum of 5 subjects and a maximum of
10 for each parameter (35). The Kaiser-Meyer-Olkin (KMO)
procedure was also used as a criterion for adequate sam-
pling in the EFA. Thirteen patients were omitted from the
sample because they did not meet the inclusion criteria,
did not agree to participate, or did not complete the ques-
tionnaire. The final sample therefore consisted of 187 di-
abetic patients. Inclusion criteria were that patients: (1)
were aged 25 years and above; (2) had been diagnosed with
type 2 diabetes ≥ 1 year; (3) had an appropriate location
to answer the questions; (4) had no cognitive problems
or mental disease; and (5) participated voluntarily in the
study. All participants signed letters to confirm their in-
formed consent.
3.2.2. Measures
Socioeconomic data included age, sex and educational
level. The 14-item FCCHL scales were used to assess HL.
The scales include five items each for functional and com-
municative HL, and four for critical HL. Each item was
rated from 1 (never) to 4 (often). To obtain scores for each
subscale, the scores for the items in each subscale were
summed and divided by the number of constituent items.
Scores were recoded for functional HL, and mean scores
were calculated for each scale ranging from 1 (low HL) to
4 (high HL). Higher scores indicate higher levels of HL and,
in contrast to most HL screening tools, there is no cut-off
point. The FCCHL scales do not classify patients’ HL levels
as adequate or inadequate. The original FCCHL scales have
acceptable internal consistencies of functional (α = 0.84),
communicative (α = 0.77), and critical (α = 0.65) HL. Cron-
bach’sαof the total HL scale was reported as 0.78 (8). At the
time of the study, there were two valid screening tools for
HL: S-TOFHLA and Newest Vital Sign (NVS) (36). Both tools
measure reading and numeracy skills. We decided to use
the Iranian version of S-TOFHLA to test FCCHL for conver-
gent validity. This was because NVS is based on reading
the nutrition label from an ice cream container and our
target group comprised diabetic patients for whom eat-
ing ice cream is not in keeping with their dietary recom-
mendations. The S-TOFHLA is a two-part test. The first part
comprises a four-item numeracy test using medical infor-
mation or labeled prescriptions. Participants read the sce-
narios and then answer the questions. Reading compre-
hension forms the second part of the test, and includes 2
prose passages and 36 items. Participants read text pas-
sages where particular words have been deleted and re-
placed with blank spaces. They are asked to fill in the
blanks using words from a multiple-choice list. In our S-
TOFHLA, each question in the first part was multiplied by 7,
and each item in the second part was multiplied by 2 to cre-
ate a score from 0 to 28 for numeracy, and 0 to 72 for read-
ing comprehension. The sum of the two parts produced
the S-TOFHLA score, which can range from 0 to 100 (37). For
the original S-TOFHLA, Cronbach’s alpha was 0.68 for the 4
numeracy items, and 0.97 for the 36 items in the 2 prose
passages (37). In a previous study, the Cronbach’s α coef-
ficient of the Iranian version of the S-TOFHLA was 0.69 for
numeracy and 0.78 for reading comprehension (36).
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3.2.3. Statistical Analysis
All analyses were conducted using SPSS (version 16.0)
and Amos Graphic (version 18.0) software. To examine the
psychometric properties of the Iranian version of the FC-
CHL scales, several tests were used. Internal consistency
was calculated using Cronbach’s’ alpha coefficient: an al-
pha score equal to or greater than 0.70 was considered
acceptable. The Pearson correlation coefficient was used
for test-retest reliability. Thirty subjects completed the
questionnaire twice, with a two-week interval between as-
sessments. Convergent validity was assessed by the Pear-
son product moment statistic (Pearson’s correlation coeffi-
cient = r) between subscales of FCCHL and S-TOFHLA. Here,
an r equal to 0.40 or above was considered satisfactory. EFA
was performed using principal axis factoring via the pro-
max rotation method. The Kaiser-Meyer-Olkin (KMO) mea-
sure for sampling adequacy and Bartlett’s test of spheric-
ity were also used. KMO indicates the proportion of vari-
ance in variables that can be explained by underlying fac-
tors. High values (> 0.7) indicate that the sample size is ad-
equate for data. A scree plot was used to determine the op-
timal number of factors. The relationships between items
and factors were determined based on factor loading val-
ues of 0.3 or higher.
In addition, CFA was employed to assess the factorial
validity of the FCCHL scales. The following indices were
used to evaluate model fit according to the recommenda-
tions of Hu et al. (38): the comparative fit index (CFI), the
Tucker-Lewis index (TLI), the root mean squared error of ap-
proximation (RMSEA), and the normed χ2 (χ2/df) and par-
simonious normed fit index (PNFI). The following cut-offs
were used for acceptable fit: CFI≥ 0.90, TLI≥ 0.90, RMSEA
≤ 0.08, normed χ2 < 5, and PNFI≥ 0.50 (38).
3.2.4. Ethical Considerations
Ethical approval was received from the Isfahan Univer-
sity of Medical Sciences (ID: 393268, Date: May 10, 2014) and
the Isfahan provincial deputy of health. The aims and pro-
cedures of the study were explained to the participants.
The anonymity and confidentiality of the study were as-
sured and the participants then signed informed consent
letters. The investigators guaranteed that there were no
conflicts of interest.
4. Results
The characteristics of the sample and the HL scores are
described in Table 1. The mean score was the highest on the
communicative subscale and the lowest on the functional
subscale. As functional HL assesses whether a participant
has adequate reading and writing skills to understand and
follow basic health information, these results indicate that
the diabetic patients in the sample probably had difficul-
ties with written material. Age was negatively associated
with functional (r = -0.15, P < 0.05) and critical (r = -.19,
P < 0.01) HL. A low level of HL in functional, communica-
tive and critical (P < 0.001) subscales was found to be more
prevalent in participants who had a low educational attain-
ment. Sex was not associated with HL levels.
Table 1. The Characteristics of the Respondents and Descriptive Findings (n = 187)a
Characteristics Values
Age, y 57.4± 11.07
Range 28 - 84
Sex, No. (%)
Women 127 (67.9)
Men 60 (32.1)
Education, No. (%)
Illiterate 45 (24.1)
Primary/secondary schooling 107 (57.2)
High school 11 (5.9)
Above high school 24 (12.8)
Functional HL 1.98± 0.95
Communicative HL 2.44± 0.74
Critical HL 2.43± 0.82
Total HL 2.28± 0.57
S-TOFHLA 34.24± 19.27
aValues are expressed as mean (SD) unless otherwise indicated.
4.1. First Phase (Cross-Cultural Adaptation)
There were no discrepancies between translations, and
all items were retained for expert review. In qualitative
evaluation of the tool, based on an expert panel, some
adaptations were made to the wording of four items in the
FCCHL scales. Item 1 in the functional subscale, which read
“found that the print was too small to read”, was modi-
fied to: “found that the words of the print were too small
to read”. Item 4, in the communicative subscale, which
read “communicated your thoughts about your illness to
someone”, was modified to: "communicated about your
illness to someone”. Item 5, in the communicative sub-
scale, which read “applied the obtained information to
your daily life”, was modified to: “applied the obtained in-
formation about your disease to your daily life”. Item 4,
in the critical subscale, which read “collected information
to make health-related decisions”, was modified to: “col-
lected sufficient information to make health-related deci-
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sions”. Experts also provided written feedback on the clar-
ity, simplicity and relevance of the content of FCCHL items.
The average CVI of the Iranian version of the FCCHL was
0.82.
In pre-testing, we asked patients to complete the ques-
tionnaire and remark on words or sentences that were
tough to comprehend. We also asked patients to suggest
words or phrases that could be used to avoid misunder-
standing or confusion. Various problems were encoun-
tered by the participants, mostly with regard to the criti-
cal subscale. Most patients found it difficult to understand
item 1 in the critical subscale. They often failed to under-
stand what was meant by “applicable to your situation”.
Some examples were provided to enable participants to
understand this item. Patients also had problems with
items 2 and 3 in the critical subscale. They commented that
answering these questions depended on the information
sources available. Patients reported that they query the
credibility, validity, and reliability of the information that
they receive from sources such as the Internet or friends,
but that they usually trust information from physicians,
nurses or other health care providers. Therefore, we stated
that this question was about sources other than health care
professionals. A few other points were mentioned by par-
ticipants about the wording of other questions. These were
all discussed with members of the expert panel and, ac-
cording to the results of the discussion, final adjustments
were made based on the subjective judgment of the re-
search team.
Based on item analysis results, the range of the mean
score was from 1.84 to 2.65, and the range of the variance
score was from 0.88 to 1.21. The item-total correlations were
all positive and ranged from 0.84 to 0.89 for functional HL,
from 0.73 to 0.82 for communicative HL, and from 0.71 to
0.78 for critical HL. There was no evidence of floor or ceil-
ing effects, and the value of the skewness for the items was
mostly below one.
4.2. Internal Consistency and Test-Retest Reliability
Cronbach’s alpha coefficient was acceptable (α = 0.82)
for all items on the FCCHL scales. It was also acceptable
for functional, communicative, and critical items (α= 0.91,
0.80, and 0.76, respectively). The test-retest reliability coef-
ficient was 0.85 (P < 0.01), which indicates that the instru-
ment is stable over time.
4.3. Convergent Validity
Pearson’s correlation coefficient revealed a moderately
positive association (r = 0.45; P < 0.01) between the scores
on the functional HL and the Iranian version of the S-
TOFHLA. A moderate correlation (r = 0.30; P < 0.01) was
also found between the communicative HL scale and the S-
TOFHLA. Non-significant small correlations were found be-
tween critical HL and the S-TOFHLA. Correlations between
both total scores on the FCCHL scales and the S-TOFHLA
were weak to moderate (r = 0.16; P < 0.04).
4.4. Construct Validity
Principal axis factoring via the promax rotation
method was performed in order to obtain the best fitting
structure and the correct number of factors. In this step
of the EFA, the KMO index was equal to 0.821, and the
results of Bartlett’s sphericity test were significant in the
confidence interval of 95% (χ2 = 1606, df = 91, P < 0.001).
As expected, the structure of three distinct domains is
clearly present. The analysis revealed three factors with
an eigenvalue > 1, which jointly accounted for 65.77% of
the total sample variance (Table 2). The scree plot also
indicated the three factors solution (Figure 1). The promax
rotation showed the three factors emerging from a total
of 14 items, all loaded above 0.40. All five functional and
communicative HL items loaded on these components,
but similar to the original version of the FCCHL, the first
question of the critical HL subscale loaded on both the
second and third components, with the difference that,
in our study, factor loading on the second component is
almost high. The results are shown in Table 3.
Table 2. The Results of Principal Component Factor Analysis for FCCHL
Factors Eigenvaluea Percentiles of
Varianceb
Cumulative
Percentilesb
Functional HL 4.45 27.07 27.07
Critical HL 3.73 22.46 49.53
Communicative
HL
1.1 16.23 65.77
aThe latent dimension is usually taken to be equal to the number of eigenvalues
that are > 1.0.
bExplained variation given inclusive of this factor.
Based on the results of the EFA, the hypothesized mea-
surement model included functional HL as a latent vari-
able with five items as indicators, communicative HL as a
latent variable with five items as indicators, and critical HL
as a latent variable with four items as indicators. CFA re-
sults indicated that the data had acceptable fit indices for
a three-factor model of the HL scales. The results are shown
in Table 4.
5. Discussion
In this ever-changing and developing era of science
and practice, the need for patients to be “health literate”
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Table 3. Rotated Factor Matrix of the FCCHL
Items Factor 1 Factor 2 Factor 3
Functional H
In reading instructions or leaflets from hospitals/pharmacies, you:
3. Found that the content was too difficult 0.899
2. Found characters and words that you did not know 0.890
4. Needed a long time to read and understand the content 0.870
1. Found that the print was too small to read 0.834
5. Needed someone to help you read the content 0.831
Communicative HL
Since being diagnosed with diabetes, you have:
5. Applied the obtained information to your daily life 0.813
3. Understood the obtained information 0.770
1. Collected information from various sources 0.718
2. Extracted the information you wanted 0.679
4. Communicated your thoughts about your illness to someone 0.443
Critical HL
Since being diagnosed with diabetes, you have:
4. Collected information to make health-related decisions 0.830
2. Considered the credibility of the information 0.773
3. Checked whether the information was valid and reliable 0.548
1. Considered whether the information was applicable to your situation 0.646 0.513
Table 4. Summary of Fit Indices for Confirmatory Factor Analysis of the Culturally-Adapted FCCHL (n = 187)
FCCHL NPAR DF TLI CFI RMSEA PNFI χ2 /df
3 Factors 41 73 0.93 0.92 0.077 0.76 1.891
Abbreviations: CFI, Comparative Fit Index; DF, Degrees of Freedom; PNFI, Parsimony Normed Fit Index; RMSEA, Root Mean-Square Error of Approximation; TLI, Tucker-
Lewis Index;χ2/DF, Normedχ2 .
is stronger than before. Nowadays, patients need to par-
ticipate in more complex self-care regimes, must be able
to comprehend multifaceted health information, and find
their way around a complex health system (39). Therefore,
it is critical to assess a patient’s HL in order to offer addi-
tional support and easy-to-understand health information
based on the patient’s HL level. In this regard, the purpose
of this study was to provide a reliable and valid instrument
for use in both research and in health systems in Iran.
First, a multi-stepped translation and back-translation
process was undertaken during the development of the
Iranian version of the FCCHL scales. Although the proce-
dures were carefully designed, based on Beaton’s guide-
lines, we could not ensure that the translation was ade-
quate because of the differences in language and culture.
However, we asked the translators to emphasize concep-
tual rather than literal translation and also to consider
the typical respondent for the instrument. We also asked
them to provide all reasonable options and to think thor-
oughly about problematic question items and response
choices before the expert meeting. A number of items with
problematic words or phrases that did not completely cap-
ture the concept were identified and resolved. A complete
translated version of the FCCHL scales was produced, and
the content validity of the questionnaire was supported
based on the evaluation of the expert committee.
According to patients’ comments, some items on the
FCCHL scale were changed in order to provide a more cul-
turally appropriate wording and also to give more under-
standable content. Item analysis is an extra means to de-
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Figure 1. Scree Plot for Principal Component Analysis of the Culturally-Adapted FC-
CHL (N = 187)
tect weaknesses in measurements and can evaluate how
well each item contributes to the whole (40). In this study,
the mean and variance scores of each item, item-total cor-
relation, confirmed that the items were homogenous to
the scales.
Another important issue is whether the Iranian ver-
sion of the FCCHL scales can be used for Iranian patients.
Accordingly, the psychometric properties of the question-
naire were evaluated. The findings suggest that the FCCHL
scales are a reliable and valid measure of HL among Ira-
nian patients, and can be used for the assessment of a wide
range of HL skills. The internal consistency of the HL scales
was acceptable (α = 0.82) and indicated a satisfactory de-
gree of consistency between items for each subscale (α =
0.76 to 0.91). Similar results have been reported for the
original measure (31) and also for the Dutch version of the
measure (2). The Pearson correlation coefficient also in-
dicated good consistency of the test results over time (r =
0.85, P < 0.01).
The FCCHL scales have been tested for convergent va-
lidity. We examined the relationship between the FCCHL
scales and the Iranian version of the S-TOFHLA two dif-
ferent tools measuring the same concept to provide evi-
dence of the instrument’s ability to measure the HL con-
cept. A moderate positive correlation was found between
the functional HL subscale and the Iranian version of the
S-TOFHLA. On the other hand, the correlation between the
FCCHL scales and the Iranian version of the S-TOFHLA was
weak to moderate. This result was anticipated as the FCCHL
scales assess a broader range of HL skills, including com-
munication and critical capacities, whereas the S-TOFHLA
only measures the functional concept of HL whether a par-
ticipant’s reading and writing skills are sufficient to com-
prehend and follow simple health information. These re-
sults provide evidence that the FCCHL scales successfully
measure the HL concept.
The construct validity of the FCCHL scales was assessed
through factor analysis. The results support a three-factor
structure for the instrument and were consistent with a
previous study for the Dutch version (2). All items loaded
above 0.40, and similar results were reported for the Dutch
version, with standardized factor loadings ranging be-
tween 0.58 and 0.95 (2). In this study, the first question
in the critical subscale (“considering whether the informa-
tion was applicable to your situation”) was loaded in both
communicative and critical factors. In Nutbeam’s frame-
work for HL, patient skill in critically analyzing informa-
tion and using that information to exert greater control
over life events and situations is referred to as the criti-
cal concept of HL. This question was therefore based pre-
cisely on this definition, and we included this item in the
critical HL subscale because of the theoretical definition
even though factor loading on the communicative com-
ponent was higher than on the critical component. The
FCCHL scales accounted for 65.77% of the variance in total
HL scores. Functional, communicative, and critical HL ac-
counted for 27.07%, 22.46%, and 16.23%, respectively, of the
variance. This rate was similar to results for the original
questionnaire (8). The CFA results confirmed that the data
had a good fit with the three-factor scale. The results of psy-
chometric evaluation of the Dutch translation of the FC-
CHL scales also indicated that model’s fit was good (2).
To the best of the authors’ knowledge, this is the first
study in which cross-cultural adaptation and the psycho-
metric properties of the multidimensional scale for HL
have been evaluated in Iranian patients with type 2 dia-
betes. This is also the first time that a version of the FCCHL
scales has been tested for convergent validity using a valid
questionnaire such as the S-TOFHLA. It seems that the main
weakness of this study relates to the unsuccessful general-
izability of results to all Iranians with type 2 diabetes. It is
also possible that patients with very low HL declined to par-
ticipate in this study, and we have no data on the sociode-
mographic characteristics of those who refused to partic-
ipate. Consequently, additional research is both recom-
mended and necessary to confirm the study findings.
In general, the current study indicates that the Iranian
version of the FCCHL scales is a reliable measure for as-
sessing HL. However, as the FCCHL scales are a recently
developed measure, additional studies are needed to con-
firm their reliability and validity and to focus on other psy-
chometric properties of the questionnaire. Although use
of convenience sampling from one diabetes clinic may be
supposed to limit the generalization of the results, the re-
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sults are nevertheless of major significance for Iranian pa-
tients with type 2 diabetes.
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